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6AF 

8F6 

8H6 

7A/F7 

n 

6C4 


7A/&6 

74/66 

7A/C7 

8H6 

74/E 7 

16 

SCA 


74/06 

74/C6 

8H4 

8U6 

74/E7 

IS 

BE4 

74/B4 

74/06 

74/36 

8H4 

8N 6 

74/67 

14 

SC5 


74/H6 

74/Be 

6H4 

8N6 

7A/ET 

13 

BB5 

7A/C4 

74/Hb 

74/C6 

8H4 

8N6 

7A/F7 

12 

6C4 


74/H6 


8H4 

8F6 

74/E7 

// 

BBS 

BG4 


8H4 

8H5 

74/E 7 

JO 

8E4 

74/04 

_ 


8H4 

8H5 

74/F7 

9 

SD5 

74/04 



8N3 

8HS 

7A/E7 

8 

SD4 

9Gb 


74/B7 

8 43 

8HS 


7 

8C4 

74/E4 

74/06 

74/36 

8 M3 

8HS 


6 

BA4 

74/04 



8H3 

8NS 


5 

BD4 

74/D4 


74/64 

8 M3 

BUS 

74/63 

4 

BAS 

74/04 


7A/64 

a ms 

8HS 

74/63 

3 

6C4 

7A/CS 


74/64 

8H3 

BN5 

74/F3 

2 

BAS 

74/C5 

74/CC 

74/F4 

8H3 

74./E 3 

7A/F3 

I 

BB4 

7A/D5 


7A/F4 

8NJ 

74/C 7 

74/F3 




j 


I 


4 


5 


6 


APP FIG. 3 

AS-E/447, L/sr3 AND LIST4, MINI- RFC ORJEft 


8 


9 






CP* -2 

CP*-3 


L-510103-2 

L-SI0I03-3 


L/ST4 

L/ST 3 


TERM 

TERM 


40-74/37 

40-74/07 


44 

— 


ASSEMBLY , SENSOR 

HOUSING 

BEADS, 

. FERRITE 


DESIO. LOC 

CODE 

OESIG 

LOC 

CODE 

42 

73/CO 
~B/Ae 

L-S10/14, SPEC TR0N/C3 INC 
PART NO © SP4/320 

©SPA/BZOA 


74/31 

267302/80!, FAIR-RITE PRODUCTS 

73/SO 

73/SO 

ASSEMBLY, HEAD FOUR 7RACK 

© SFX /S 40 3 

© spy/eeoc 

CAPACITOR 

DESIO LOC. 

Cl 74/32 

C2 74/32 

COMPONENT ASSEMBLY 

CODE 

"l © KS-/C509.L 1, IOOOPP 

J ® KS-20977,13, IOOOPF 


TERMINAL BOARD \ 


DESIO 


TDl 

'CODE 


* 

OPTION 



TERM 


LOC 

23 


BG3 

22 


— 

21 


— 

20 


— 

19 


74/A3 

18 


8F3 

17 


74/33 

16 


- 

15 


74/03 

14 


74/C3 

13 


74/03 

r 12 


74/A3 

// 


74/33 

10 


74/E3 

9 


74/03 

8 


74/*3 

7 


- 

6 


7 A/C3 

5 


74/83 

4 


74/03 

3 


7*C/S3,3E3 

2 


BE 3 

/ 


803 


* 520-23 KULKA 

Electric coup 


L _£££ COD£ 

A3 74/70, TA/01 L-SI009S 


/ - C/W - \ 

/ CONNECTOR, (PLUS) ' 


DESIO 

P7 

CODE 

KS-tbl35, L3 

OPTION 


TERM 

LOC 

36 

74/08 

35 

74/68 

34 

74/68 

33 

74/68 

32 

74/Lb 

3/ 

74/68 

30 

7.1/F8 

29 

74/F8 

28 

74/F8 

27 

74/ES 

’ 26 

74/08 

25 

74/08 

24 

74/08 

23 

74/08 

22 

74/62 

21 

74/F2 

20 

74/F2 

19 

7A/fz 

18 

74/68 

n 

74/E8 

16 

74/E8 

15 

74/68 

14 

74/E8 

13 

74/F8 

12 

74/E8 

// 

74/E 3 

10 

74/F8 

9 

7A/E8 

8 

74/08 

7 

74/08 

6 

74/08 

5 

74/62 

4 

74/02 

3 

7R/FZ 

2 

7A/F? 

/ 

7R/FZ 


DESIO LOC CODE 

CA! 7A/CO L-510098 

CAPACITOR 


DESIO 

Cl 

LOC 

7A/D! 

CODE 

596 G, 1.96 

RESISTOR 



OESIG 

LOC 

CODE 

R/ 

7A/D/ 

ICS-3512, L17A , /4- 7 

TRANSISTOR 


DES/G 

LOC 

CODE 

£/ 

Q2 

7A/Cl 
74/C! 

2N379 2 

2N375 ; 


MOTOR 

DESIO LOC 

BI 74/BI 

ON ITCH 

L-S/0093-Z 

SI 

Cl 

n :\ ' X w SA/4Z 


sz 

1002 


CODE 

L-510097, SEE NOTE 206 


A 


B 


D 


E 


F 


T 


SWITCH assembly 

OESIG. LOC CODE 

S3, S4 tOD! L-E/0107 



ISSUE 

c¥/3/ 

KS-2U4? HINI-RECOROER CIRCUIT 

SD-97736-0I-C3 

BELL TELEPHONE 3CRATORIES 

IMCCRPORA O 

jIIL 


G 


5 


6 


8 


9 











4 _|_5_|_6_|_7_j_8_j_9 

APP FIG. 4 

KS-21447 LIST 5, LIST 6 AND LIST 10 MINI-RECORDER 


A 


B 


D 


E 


F 


G 


H 

i 


CIRCUIT PACK 


EQPT. LOC. 







DESIG 

CPI-1 

CP2 

CP3-2 

CP4-2 

CP4-3 

CP4-4 

CODE 

L-510099-1 

L-510100 

L-510102-2 

L-510103-2 

L-510103-3 

L-510103-4 

OPTION 

~ 

- 

- 

LIST 5 

LIST fc 

LIST 10 

ELEM. IDENT. 

TERM 

TERM 

TERM 

TERM 

TERM 

TERM 

TERN FS LOC 

40-10A4 

40-9A/C4 

40-9A/E6,10G5 

«-95/F4,9,4/Bt J IOfi 

4C-9.4/F4 9/VBMH 

44-5A?F4.WB4,i»FS 

CONNECTION 

J1 

J2 

J3 

J4 


ON FRAME 

SEE A1 BACK PLANE ASSEMBLY 


ASSEMBLY, SENSOR HOUSING 




DESIG 

LOC 

CODE 



A2 

9B/C0 

L-510114. SPECTRONICS 
PART NO. Q SPX1820 




9B/E0 

0 SPX182CM 




9B/A0 

0 SPXIE^OA 

- 



9B/F0 

0 SPX1820B 




9B/F0 

0 SPX1820C 


ASSEMBLY, BACK PLANE 

DESIG LOC CODE 

A1 94/42 L-51C’04 


ASSEMBL Y. HEAD FOUR TRACK 
DESIG LOC CODE 

A3 9A/F0.9A/DB L-510095 


/CONNECTOR. (JACK) 


DESIG 

ji 

J2 

J3 

J4 

J5 

Jb 

J7 

CODE 

908L 

908L 

908L 

908L 

KS-1b78b.L17 

KS-1b78b,L12 

KS-1b78b.L17 

OPTION 








TERM 

LOC 

LOC 

LOC 

LOC 

LOC 

LOC 

LOC 

50 






10G3 


49 








48 






10G3 


47 






lOBb 


4b 






9A/A7 


45 






9A/C7 


44 






lOBb 


41/ 






lOAb 


42 






lOBb 


41 






lOAb 


40 

10A4 

9A/C4 

94/F6 

9A/Bb 


lOCb 


39 


9A/B5 

9A/F6 

10F5 


108b 


38 

10B4 

9A/B4 

r VFb 

1CF5 


103b 


37 

1084 


9A/C j 

10F4 


C7 


3b 

10A5 

94/04 

9A/G6 

9A/Bb 

ICFb 

106b 

9A/G7 

35 

10A5 

9A/B4 

9A/Gb 

9A/Bb 

lOFb 

106b 

94/G7 

34 

10B5 

9A/C4 

1CF4 


9A/B7 

lOBb 

94/07 

33 

10B5 

9A/C4 

9A/G3 


9A/B7 

10C3 

94/07 

32 

1085 


94/H6 


9A/C7 

1003 

9A/E7 

31 

1004 

9A/E4 

10G4 


9A/B7 

9A/E3 

9A/F7 

30 

10C4 

9A/D4 



9A/B7 

10C3 

9A/F7 

?9 

10A4 

9A/CS 


9A/B6 


9A/E3 

9A/F7 

28 

10E4 

9A/B4 

9A/D6 

94/86 


10C3 

94/F7 

2? 

1084 

9A/D5 

9A/Db 

9A/Bb 


E3 

94/E 7 

2b 

1084 

9A/E5 




10C3 


25 

10D4 

9A/D4 


9A/G4 


10H3 


24 

10D4 

9A/E4 


9A/G4 

94/H3 

10G3 


23 

1084 

94/E5 


9A/F4 

94/H3 

10H3 


22 

1084 

9A/E5 


9A/F4 

9A/B7 

10H3 

94/G3 

21 


94/E4 


9A/F4 

94/H3 

10Hb 

94/F3 

20 

10 D5 

?A/C4 

9A/Fb 

9A/Bb 

94/ H3 

lOHb 

94/F3 

19 

1035 

9A/B4 

9A/Fb 

9A/B b 

94/H3 

lOHb 

94/F3 

18 

10B4 

9A/B4 

9A/Fb 

10A5 

lOFb 

lOHb 

94/F 7 

17 

1GC4 


90/Gfc 

94/Bfa 

9A/C7 

lOHb 

9A/E7 

1b 

10C4 


9A/Gb 

94/Cfc 

10H4 

lOHb 

9A/ E7 

15 

10E4 

RA/B4 

9A.' ob 

94/ B6 

10H4 

lOHb 

94/G7 

14 

10C5 


94/ Hb 

9A/Bb 

10H4 

lOHb 

94/E7 

13 

1065 

94/C4 

9A/H6 

94/C6 

10H4 

lOHb 

94/F7 

T 2 

10C4 


A/Hb 

9A/G5 

10H4 

lOFb 

94/E7 

11 

1055 


10G4 


10H4 

10H5 

94/E7 

10 

10E4 

9 A/ D4 



10H4 

10H5 

9A/ r 7 

9 

10D5 

94/D4 



10H3 

10H5 

94/ E7 

8 

1004 

9A/D4 

9A/ Gb 

9A/B7 

10H3 

10H5 


7 

10C4 

9 A/ E4 

9A/Cb 

9A/Bb 

10H3 

10H5 


b 

10A4 

9A/ G4 



10H3 

10H5 


5 

1004 

9 A/ D4 


9A/ G4 

10H3 

10H5 

94/ 03 

4 

1QA5 

9A/ D4 


9 A/ G4 

10H3 

10H5 

94/ G3 

3 

10C4 

9A/ C5 


9A/ G4 

10H3 

1 OHS 

94/ -3 

2 

10A5 

94/C5 

9A/ Cb 

9 A/ F4 

10H3 

9A/E3 

96/ F3 

1 

1064 

9 A/ D5 


9&/ Ffl 

10H3 

94/:? 

96/ 73 


TERMINAL BOARD \ 


DESIG 

TB1 

CODE 

• 

OPTION 


TERM 

LOC 

23 

10G3 

22 

10E3 

21 

10E3 

20 


19 

9A/A3 

18 

10F3 

17 

9 A/3 3 

1b 


15 

9-/D3 

14 

9 A/C 3 

13 

94/03 

12 

9A/A3 

11 

9A/B3 

10 

9A/E3 

9 

94/03 

8 

94/43 

7 

10E3 

b 

9 A/C 3 

5 

9A/B3 

4 

9A/D3 


9A/E3.4E2 

2 

1uE3 

1 

10D3 


♦ 520-25 KULK4 
ELECTRIC CORP 


/-E/W — 

/ CONNECTOR (PLUG) 


DESIG 

P7 

CODE 

KS-1b735,L3 

OPTION 


TERM 

LOC 

3b 

9A/G8 

35 

9A/G3 

34 

94/33 

33 

9A/G8 

32 

9A/E8 

31 

9A/F8 

30 

9A/F8 

29 

9A/F8 

23 

RA/F8 

27 

9A/E8 

2b 

9A/D8 

25 

9A/D8 

24 

9A/D8 

23 

94/08 

22 

9A/G3 

21 

94/F2 

20 

94/F2 

19 

9A/F2 

18 

9A/G8 

17 

94/08 

1b 

9A/E8 

15 

94/08 

14 

94/08 

13 

94/F8 

12 

YH/E8 

11 

9A/E8 

10 

94/F8 

9 

94/08 

8 

9 A/D 8 

7 

9A/D8 

b 

9 A/D 8 

5 

9A/G2 

4 

94/02 

3 

94/F2 

2 

9A/F2 

1 

9A/F2 


BEAr5,FERRITE 


DESIG LOC 

CODE 

9A/81 

2673021801.FAIR-RITE PRODUCTS, INC 


CAPACITOR 



CESIw 

LOC 

CODE 

Cl 

9A/B2 

j ® KS-16509.LI.TOOOpF 

C2 

9A/B2 

I 0 XS-20977.L3, lOOOpF 


I 


3 


4 J T 


5 


6 


COMPONENT ASSEMBLY 


DESIG 
© CA1 


LOC 


CCCE 


9A/CC, 

,10ED 

_____ £/„ - 

L-510098-3 



x 

CAPACITOR 

DESIG 

LOC 

COOL 

Cl 

9A/C1 

5%G,1.9b 

DIODE 

DESIG 

LOC 

CODE 

CR2 

1000 

UZ709 UNITRODE CORP. 

RESISTOR 

DESIG 

LOC 

CODE 




R1 

9A/C1 

KS -8512,L^7A.14.7 

R3 

1000 

RH-200 OALE ELECTRONICS 

TRANSISTOR 

OESiG 

LOC 

CODE 



Q1 

9A/C1 

2N3792 

Q2 

94/Cl 

2N3792 


COMPONENT ASSEMBLY 
DESIG LOC 

© CAT 9A/C0.10E0 


CODE 

L-5’5000-2 


-E/W- 


CAPACITOR 

OESIG 

Cl 


RESISTOR 

DESIG 


R1 

~ R2 

u. 


I R3 

TRANSISTOR 

DESIG 

Q1 

Q2 

Q3 


LOC 

9A/C1 


10E0 

1CE0 


LOC 

9A/C1 
1Oil 
TOEC 
10E0 


iflL 

9A/C1 

9A/C1 

10E0 


CODE 

596G.1.9b 


COPE 

45SC 


808F 


CODE 

KS -8512,L17A,14.7 
KS-16645. LI, 3 
KS-20289.L6A.3.3K 
KS-20289.L6C.3.32K 


MOTOR 

DESIG 

B1 

SWITCH 


-510093-2 

v * c * x 


LOC 

9A/B1 


SI 

NO" 9A/A2 


SWITCH ASSEMBLY 
DESIG LOC 

S3.S4 10D1 


CODE 

2N3792 

2N3792 

2N5680 


CODE 

L-510097, SEE NOTE 20b 


S2 

1002 


CODE 

L-510107 


KS-2’447 MINI-RECORDER CIRCUIT 


BELL TELEPHONE LABORATORIES I 

INCOKPORATCC f 0S 




SD-97736- 01 -C4 















CIRCUIT C ACK 


eqpt.loc. 





DESIG 

CPI-2 

CP2 

CP3-2 

CP4-2 

CODE 

L-510099-2 

L-510100 

L-510102-2 

L-510103-2 

DPT i ON 

- 

- 

- 

- 

ELEM. IDENT. 

TERM 

TERM 

TERM 

TERM 

TERM FS LOC 

40-12A4 

40-11A/C4 

40-11A/F6.12G5 

40-11A/F4,12F5 

CONNECTION 
ON FRAME 

J1 

42 

43 

J4 

SEE A1 BACK PLANE ASSEMBLY 


ASSEMBLY. BACK PLANE 
DESIG LOC 

A1 11A/A2 


CODE 

L-510104-2 


/CONNECTOR. (JACK) 


E/W 


DESIG 

J1 

J2 

J3 

J4 

J5 

J6 

J7 

CODE 

908L 

90 8L 

908L 

908L 

KS-16786.L17 

KS-16786.L12 

KS-16786.L17 

OPT 1 Of- 








TERM 

LOC 

LOC 

LOC 

LOC 

LOC 

LOC 

LOC 

50 






12G3 


49 








48 






12G3 


47 






12B6 


46 






11A/A7 


45 






11A/C7 


44 






12B6 


43 






12A6 


42 






12B6 


41 






12A6 


40 

12A4 

*1A/C4 

114/Fb 

114/Bb 


12Cb 


39 


11A/B4 

114/Fb 

12F5 


12B6 


38 

1284 

11A/B4 

1-VFfc 

12F5 


12B6 


37 

12B4 


11A/66 

12F4 


11A/C7 


36 

12A5 

114/04 

114/Gb 

11A /Bi 

12F6 

12B6 

11A/G7 

35 

12A5 

11A/B4 

114/Gb 

11A/B6 

12F6 

12B6 

11A/G7 

34 

12B5 

11A/C4 

12F4 


11A/B? 

12B6 

11A/G7 

33 

1255 

11A/C4 



11A/B 


11A/G7 

32 

12B5 


11A/H6 


11 A/C? 


11A/E7 

31 

12D4 

11A/E4 

12G4 


114/87 

11A/E3 

11A/F7 

30 

12C4 

11A/D4 



11A/B7 

12C3 

114/F7 

29 

12A4 

114/05 


114/Bb 


11A/E5 

114/F7 

28 

12E4 

11A/B4 

114/Cb 

114/Bb 


12C3 

11A/F7 

27 

12B4 

11A/05 

11A/D6 

114/Bb 


11A/E3 

114/E7 

26 

12B4 

11A/E5 




12C7 


25 

12D4 

11A/D4 


11A/G4 


12Hj 


24 

12D4 

11A/E4 


11A/G4 

11A/H3 

12G3 


23 

12B4 

11A/E5 


11A/F4 

11A/H3 

12H3 


22 

12B4 

11A/E5 


11A/F4 

11A/87 

12H3 

11A/G3 

21 


11A/E4 


11A/F4 

11A/H3 

12H6 

11A/F3 

20 

1205 

11A/C4 

114/Fb 

11A/B6 

11A/H3 

12H6 

11A/F3 

19 

12B5 

11A/B4 

114/Fb 

11A/b6 

11A/H3 

12H6 

11A/F3 

18 

12B4 

11A/B4 

114/Fb 

12A6 

12F6 

12Hb 

114/F7 

17 

12C4 


11A/G6 

11A/B6 

11 A/a 

12H6 

11A/E7 

16 

12C4 


<1A/Gb 

11A/C6 

12H4 

12H6 

11A/E7 

15 

12E4 

11A/B4 

11 A/C-6 

11 A/66 

12H4 

12H6 

11A/G7 

14 

12C5 


llA/Hb 

114/Bb 

12H4 

12H6 

114/E7 

13 

12D5 

11A/C4 

11 A/Hfc 

111/Cb 

12H4 

12H6 

114/F7 

12 

12C4 


11A/H6 


12H4 

12F6 

11A/E7 

11 

12E5 


12G4 


12H4 

12H5 

11A/E7 

10 

12E4 

11A/D4 



12HC 

12H5 

11A/F7 

9 

12D5 

11A/D4 



12H3 

12H5 

11A/E7 

8 

12D4 

11A/D4 


11A/B7 

12H3 

12H5 


7 

12C4 

11A/E4 

11A/D6 

11A/B6 

12H3 

12H5 


6 

12A4 

11A/D4 



• 2H3 

12H5 


5 

12D4 

11A/D4 


11A/64 

12H3 

12H5 

11A/G3 

4 

12A5 

11A/C4 


11A/G4 

12H3 

12H5 

11A/G3 

3 

12C4 

11A/C5 


11A/G4 

12M3 

12H5 

114/F3 

2 

12A5 

11A/C5 

11A/C6 

11A/F4 

12H3 

11A/E3 

114/F3 

I,' 1 

12B4 

11 A/C5 


11A/F4 

12H3 

11A/C7 

11A/F3 


TERMINAL RQARD 


DESIG 

TB1 

CODE 

• 

OPTION 


TERM 

LOC 

23 

12G3 

22 

12E3 

21 


20 

12F3 

19 

11VA3 

18 

12F3 

17 

11A/B3 

16 

12F3 

15 

11A/03 

14 

11A/C3 

13 

11A/D3 

12 

11A/A3 

11 

11A/B3 

10 

11A/E3 

9 

11A/D3 

8 

11A/A3 

7 


6 

114/C3 

5 

11A/B3 

4 

11A/D3 

3 

11A/3E 

2 

12E3 

1 

1203 


520-23 

ELECTR 


KULKA 
1C CORP. 


APP FIG . 5 


KS-21447. LIST 8 MINI-RECORDER 



ASSEMBLY. 

, SENSOR HOUSING 


BEADS. FERRITE 

DESIG 

LOC 

CODE 

DESIG 

LOC . 

A2 


L-510114, SPECTPONICS INC. 

- 

11 A/BI 


11B/A0 

PARI NO.Q SPX182CA 




11B/C0 

0 SPX18?^a 




11B/C0 

© SPX1820C 

CAPACITOR 





DESIG 

LOC 




Cl 

11A/B2 




C2 

11A/B2 




COMPONENT 

ASSE’IBLY 

ASSEf- . . 

HEAD FOUR "RACK 


DESIG 

LOC 

DESIG 

LOC 

CODE 

CA1 

11 A/CO 

A3 

11A/D8.11A/F1 

L-510095 




CODE 

2673021801. FAIR-RITE PRODUCTS. INC. 


CODE 

©KS-16509.LI. lOOOpF 
0KS-2C977,L3.1OOOpF 


CODE 

L-515000-3 


/- t/w - v 

/CONNECTOR. (PLUG) \ 


DESIG 

P7 

CODE 

KS-16785^ L3 

dPTlOH 


TERM 

LCC 

36 

114/68 

35 

11 A/68 

34 

11 A/68 

33 

11 A/08 

32 

11A/E8 

31 

11A/F8 

30 

11A/F8 

29 

114/F8 

28 

114/F8 

27 

11A/E8 

26 

114/CJ 

25 

UA/Ds 

24 

114/88 

23 

1 1 A/D8 

22 

11A/G2 

21 

114/F2 

2u 

114/F2 

19 

11A/F2 

18 

11 A/68 

17 

11A/E8 

16 

11A/E8 

15 

11A/G8 

14 

11A/E8 

13 

114/F8 

12 

11A/E8 

11 

11A/E8 

10 

114/F8 

r f 

114/E8 

8 

11A/D8 

7 

11A/D8 

6 

11A/D8 


11A/G2 

4 

11A/G2 

3 

114/F2 

2 

11A/F2 

1 

11A/F? 


CAPACITOR 

- t/w - 

DESIG 

LOC 



Cl 

11 A/Cl 


DIODE 


DESIG 

LOC 

CR1 

12F1 

CR2 

12F1 

CR3 

12F0 

CR4 

12F0 


RESISTOR 


DESIG 

La 

R1 

11 A/Cl 

R? 

12F1 

© R 

12E0 

© Rl 

12E0 

Rh 

12E0 

R5 

12F1 


TRANSISTOR 


DESIG 

LOC 

[2] Q1.Q2 

’14/Cl 

B3 

12F0 

04 

12F1 


MOTOR 


OEStG 

LOC 

BI 

11A/B1 


\ 

CODE 

596G, 1.96 


CCOE 

453C 

808F 

458C 

*46+ 808F 


CODE 

KS-8512.L17A. 14.7 
KS-16645,LI, 3 
KS-20289.L6A. 3.3K0 
KS-20289.L6C,3.32X0 

KS-16645.LI.3 
KS-20810.L1A.1G. 


CODE 

2N3792 

2N5680 

2N5681 


CODE 

L-510097. SEE NOTE 206 


SWITCH 
L-510093-1 

| ‘I 

NC 1 ^ NO 


SI 

7VA2 


ESUE 

35SV 


KS-21447 HINI-RECORDER CIRCUIT 


BELL TELEPHONE LABORATORIES 

wcor CRATED 


6S 


SD-97736-0I-C5 


t A 










SU-97736-0I-DI 



CIRCUIT NOTES: 



CIRCUIT NOTES: (CONT) 

104. THE SACXPLANE PRINTED WIRING BOARD 'S IDENTICAL FOR ALL 
OPTIONS. 

105. DO NOT EXTERNALLY LOAD THE TACHOHETOR (00-1) TEST POINT. 

106. PRIOR TO ISSUE 8B1, -9VDC AND +9VDC WERE PROVIDED AT PINS 
23 AND 48 OF THE Jb CONNECTOR FOR LIST 2, 7, e, AND 9 AND 
-9VDC WAS PROVIDED AT PIN 23 OF THE Jb CON”ECTOR FOR LIST 

5. b. AND 10. ON ISSUE 8B1 PIN 23 AND 48 OF THE Jb CONNECTOR 
FOR LIST 2, 7, 8 AND 9 AND PIN 23 OF THE Jb CONNECTOR FOR 
LIST 5. b. AND 10 ARE REMOVED. 

107. IN LIST 2. 7, 8 AND 9 MINI-ROCOROERS A WIRE STRAP(S) 

HAT BE USED IN PLACE OF CR1 AND/OR CR3. SELECTION OF 
EITHER THE STRAP(S) OR THE DIODE(S) PERMITS THE SHOP 
ADJUSTMENT OF THE INTERNALLY GENERATED "PLUS” AND "MINUS" 

9 V8C SUPPLIES TO BE SET BETWEEN 18.<50 AND iS.bO VDC. 

108. PRIOR TO ISSUE 7A1(C) TEST SIGNALS WERE PRESENT AT PINS 
13. 14, 15, 19 AND 20 OF THE J4 CONNECTOR AND PINS 17, 53 
AND 34 OF THE J5 CONNECTOR. ON ISSUE 7A1(C) THE SIGNALS 
WERE REMOVED FROM THE J4 AND J5 CONNECTOR. 





5 


6 


8 


9 


EOUIPMENT NOTES: 

201. THE L-51C097 CAPSTAN MOTOR CALLS OUT A SET OF RESISTOR 
VALUES TO NORMALIZE THE TACHOMETER VOLTAGE TO THE DC 
SERVO. FOR THE ELECTRO-CRAFT 538-10-XXX OR 538-82-XXX 
MOTOR AW OPTIONS G AND W OF CPS2, THE VALUES ARE: 


TACH VOLTiGE 

KS-2061 b.HA 
R(ttl) 

2.«0-2. 8? 

4.02 

262- 2.85 

4.17 

2.85-2.88 

4.32 

2.88-2.91 

4.48 

2.91-2-93 

4.59 

2.93-2.9b 

4.70 

2.08-3.00 

4.87 

3.00-3.04 

5.05 

3.04-3.07 

5.23 

3.07-3.10 

5.38 

3.10-3.13 

5.49 

3.13-3.18 

5.82 

3.18-3.20 

5.78 


INFORMATION NOTES: 

301. UNLESS OTHERWISE SPECIFIED: 

RESIST,NCE VALUES ARE IN OHMS CAPACITATE VALUES ARE 
IN MICROFARADS. VALUES PRECEDED BY THE SYMBOL 
♦(PLUS) 0.1 -(MINUS) ARE IN VOLTS. 

302. ISSUE 5A OF THIS DRAWING CORRELLATES TO ISSUE 4 
CF XS-21447 SPECIFICATION. 

303. ISSUE 8B1 OF THIS DRAWING CORRELATES TO ISSUE 5 OF 
XS-21447 SPECIFICATION. 



202. THE ELECTRO-CRAFT 584-10-XXX MOTOR IS 
USUABLE ONLY WITH OPTION F OF CPS2 ANO 
A RESISTOR VALUE ON THE CAPSTAN MOTOR 
DRAWING OF XS-20b1b.L1A, 1.33X0. 

203. IF ELECTRO-CRAFT 538-82 XXX OR TCRQUE 
SYSTEMS MT-210S-XXXHR MOTORS ARE USED 
WITH OPTION F OF CPS2, THE FOLLOWING 
TABLE OF RESISTOR VALUES MUST BE USED: 

XS-20b1b.L1A 


TACH VOLTAGE(V) RlXO) 

2.70 < V < 2.73 1.43 

2.73 < V < 2.7b 1.47 

2.7b < V < 2.81 1.54 

2.81 < V < 2.84 1.62 

2.84 < V< 2.88 1.69 

2.S8 < V < 2.92 1.78 

2.92 < V < 2.98 1.87 

2.98 < V < 3.03 1.9b 

3.03 < V < 3.08 2.05 

3.08 < V < 3.14 2.15 

3.14 < V < 3.20 2.26 

3.20 < V < 3.2b 2.37 

3.2b < V < 3.30 2.49 


204. TORQUE SYSTEMS MOTOR Mr-2105-XXX-HR IS NOT APPROVED 
FOR L2, L7, AND L9 MlNI-RECORDER USE. 

wuS. SENSOR PER DRAWING L-510114, SPELTRONICS PART 

SPX18208 ANO SPX1820C MAT BE USED INTERCHANGEABLY 
ON LIST 1 MIN I-RECORDERS. SENSOR SPX1820C MUST BE 
USED WITH LIST 2 THROUGH LIST 10 XS-21447 MINI¬ 
RECORDERS. 

20b. TOROUE SYSTEMS MOTOR MT-2105-XXX-HR IS RATED MANUFACTURE 
DISCONTINUED FOR NEW PRODUCT ON ALL LIST NUMbER RECORDERS. 
APPROXIMATELY 2500 LI MINI-RECORDERS IN THE FIELD CONTAIN 
THIS MOTOR. THESE NEED NOT BE REPELLED UNLESS TH' Y ARE 
FOUND TO BE FAULTY. AUTHORIZATION TO USE THE LAST 500 MOTORS 
WAS GRANTED ON 3/23/78. 
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to 


Oi 
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FORWARD 


FORWARD 


REWIND X 



5 ICI4C 
1 4IBP. 


6 


23 



6 


8 


9 






































































SI 



A 


B 


COMPONENT UST 

CAPACITOR 

DESIG 

Cl 

C2 

C4 

Cb 


602A.40 

K-19774.L14..1 
K-19774.L14..1 
KS-19774,114,-1 


C8 K-19774.L14.-22 (SEE NOTE 9) 

C9.C10 ICS-19774. L8.220PF 

C11-C20 K-19774.L14..1 

C21 (?)K-19774,L13, .1 



c 


E 


F 



INTEGRATED CIRCUITS 

DESIG 

CODE 

IC1 

4 ICC 

IC2A.B.C.D 

41* 

IC3A t B,C,D 

41N 

ICA 

41CC 

IC5A,B,C,D 

41N 

IC6A.B.C.D 

41N 

IC7A.B 

41AE 

IC8A.B.C 

41N 

IC9A.8.C.D 

41N 

IC10A.B.C.D 

41N 

IC11A.B ,C,D 

41BR 

IC12 

5024 

IC13A,8,C,D 

41P 

IC14A.B.D.G 

41 BP 

IC15A.9.C.D 

41CA 

IC16A.B.C.D 

41CA 

IC17A,B.C.D,E,F,G 

41 BP 

iagA.B.C.D.E.F.6 

41 BP 

RESISTORS 

DESIG 

CODE 

Rl (I) 

K-lbfc45,L1,100KQ 
K-1bb45,Ll,33K0 

R 2 

K-1GM5.L1 ,33 Kn 

R3 

K-lfcM5,L1,6.3MJl 

R4.R5 

K-1BM5.L1 ,U0 

R6 

K-1bfc4b,Ll ,6oXTl 

R7-R10 

K-16G45.L1,2.2K<1 

Rl 1 

K-lbb45,L1 ,220K<1 

R12-R16.R18.R19,R21-R:7 

K-16M5.L1.2.2KH 

R28 © 

K-1bb45.L1,b8KQ 

R29 © 

K-1fcb45.L1.i0 





TRANSISTOR 

DESIP 

CODE 


Q1.Q2 

66S 



G 



<n 

o 

• 

<0 

oa 

© 

i 

O 

T 

c. 

o 


DIODE 

DESIG CODE 

CR1.CR2 453C 



0 


PART OF CPSH a CPSI-2 

LOGIC t CONTROL CIRCUIT 


INPUT/OUTPUT INFORMATL'I 

THE MOTOR CONTROL COMMANDS FOPB (FGPWARO), REVb (REVERSE). AND 
FAST ARE DECODED FROM MOTION INPUT COMMANDS FAST REVERSE, REVERSE. 
FAST FORWARD OR FORUARD. THE MOTOR CONTROL CO-7ANDS APE ALSO A 
FUNCTION OF THE COMMANDS REWIND, INITIALIZE, AND THE DEPRESSING OF 
THE REWIND AND UNLOAD PUSHBUTTON WHILE A MANUAL COMMAND IS TRUE. 

THE MOTOR COMMANDS ARE ALSO INITIATED BY THE *5 VOLT SUPPLY BEING 
RESUMED AFTER ITS LOSS OR THE INSERTION OF A TAPE CARTRIDGE (CIP). 
THE MOTOR CONTROL COMMANDS WILL BE INHIBITED IF NO CARTRIDGE IS IN 
THE MACHINE OR IF TWO OR MORE MOTION INPUT COWARDS ARE TRUE. THE 
MOTION INPUT COMMANDS, REWIND, AND THE INITIALIZE COMMAND ARE 
INHIBITED IF A CARTRIDGE IS NOT IN THE MACHINE OR IF THE SELECT 
INPUT IS HIGH. THE MOTOR COMMANDS MAT ALSO BE INHIBITED IF THE 
EOTM OR BOTH SIGNALS OCCUR. THE MOTOR CONTROL COWANDS WILL BE 
SEQUENCED BASED ON THE BOTH AND LPEWM SIGNALS, IF A REWINDING 
SEQUENCE WAS INITIATED. 

THE SEL 1 OUTPUT, IF HIGH, PREVENTS Tie WRITE ELECTRONICS (CP3) OR 
READ ELECTRONICS (CPA) OPEN COLLECTOR OUTPUTS FROM GOING TRUE. THIS 
OUTPUT IS A FUNCTION OF THE SELECT AND CARTRIDGE IN POSITION INPUTS. 
THE RECORD OVERRIDE FUNCTION, IF TRUE (LOW) PREVENTS WRITING ON THE 
TAPE BY INHIBITING CP3. 

THE SELECT INPUT H.GH (NOT SELECTED) INHIBIT THE OPEN COLLECTOR 
OUTPUTS - TAPE MOTION. ON LINE. READY, LPEW, EOT, BOT, REWINDING. 

AND TAPE OFF REEL (TOR). 

TAPE MOTION MAY BE TRUE ONLY IF THE TACH (BIO SIGNAL FROM THE MOTOR 
TACHOMETER REACHES A LEVEL FOR THE AMPLIFIER IC12 TO REACH A LOGICAL 
ZERO LEVEL ON ITS OUTPUT. 

THE EOT LEVEL WILL GO TRUE IF * EOTM PULSE IS RECEIVED WHILE FORB IS 
TRUE. THE EOT LEVEL IS SET FALjE BY THE INITIALIZE COMMAND OR BY AN 
EOTM PULSE RECEIVED IHILE FORB IS FALSE. 

THE BOT LEVEL WILL GO TRUE IF A BOTH PULSE IS RECEIVED WHILE FEVB IS 
TRUE. THE BOT LEVEL IS SET FALSE BY THE INITIALIZE COMMAND OR BY A 
BOTH PULSE RECEIVED WHILE REVB IS FALSE. 

THE LPEW LEVEL WILL GO TRUE IF A LPEWM PULSE IS SENT AND SELECT IS 
TRUE. THE LPEWM PULSE ALSO ENDS THE REWINDING SEQUENCE IF FORB IS 
TRUE. 


■f* 

£ 


CIRCUIT DESCRIPTION 

THE PURPOSE OF C°1 IN THE K-21447 MINI RECORDER IS TO DECODE MOTION 
COMMANDS FROM THE CONTROLLER AND INDICATE THE STATUS OF THE SYSTEM. 

THE DECODED MOTION COWANDS ARE SENT TO CP2. THE STATUS INDICATORS 
ARE SENT TO CP3 AND CPA TO CONTROL READING AND WRITING OF THE TAPE 
CARTRIDGE AS WELL AS TO THE I/O CONNECTOR FOR USE BY THE TAPE 
CONTROLLER. BY CONFIGURING THE CIRCUIT PACK AS DASH ONE, TIC CARLOIDGE 
IN POSITION, INITIALIZE, AND POWER RESUMPTION WILL REPOSITION THE 
TAPE AT LOAD POINT; BY CONFIGURING THE CIRCUIT PACK A, DASH TWO, 

THE TrPE WILL NOT BE REPOSITIONED AT LOAD POINT Pv POWER RESUMPTION 
CARTRIDGE IN POSITION OR INITIALIZE. 


7 


8 


NOTES: (CONT) 

S. THE TERMINAL ASSIGNMENT OF THE bbS TRANSISTOR IS 



HIGHCST 

CAP AND 1 

RFS USED OK THIS 

DRAWING 

C 27 

R26 

NOT USED 

C3 

R20 

C5 

R17 




7. CPI-1 L510099-1. STRAP A-B.D-E,J-V.F-H. 

DO N01 STRAP 8-C,C-D,R-S,S-T,K-L.F-6. 

OMIT R27. 

CPI-2 L510099-2. STRAP B-C.C-D,F-G,R-S,S-T, 
S-T.K-L. DO NOT STRAP A-B.F-H.D-E, AND 
J-K. OMIT IC1-IC4.IC8 AND C9-C11,C14-C1b. 


RECORD OF CHANGES 

DUG 

ISS 

PRE7 

FURt< 

STaND 

A&M 

ONLY 

MFR 

DISC 

SEE 

NOTE 

2B 

Z 

Y 

Z 



2B 


X 




3B 

U 

V 

u 



7A1(C) 





9 

8B1 

T 

S 


T 



9-. SAN FERNANDO ELECTRONICS IS NO LONGER AN 
APPROVED SUPPLIER FOR KS-19774.L14 0.22 UF 
CAPACITORS. 


MANUFACTURING REFcBENCE 


.ATEGOPY 

NO. 

CIRCUIT PACK CODE 

L-510099 

CONNECTOR ON FRA.»S 

908L 


SYMBOL 


29 



9 


4 

18 


14 

6 


34 

12 


-28. 

40 


19 

16 


_15- 

_3! 

37 

LOGIC & CONTROL 

33 

CIRCUIT 

23 

17 


27 

7 


26 

_8 


13 

30 


11 

10 



1 


36 

22 

... 

35 

3 


32 





NOTES: 

1. UNLESS OTHERWISE SPtCIFIED: 

RESISTANCE VALUES ARE IN OHMS. 
CAPACITANCE VALUES ARE IN MICROFARAOS. 
VALUES PRECEDED BY THE SYMBOL 
♦(PLUS) OR -(MINUS) ARE IN VOLTS. 

2. -i- GROUND RETURN. 

3. BATTERY AND GROUND TERHINAll . ;S FGR ICS: 


IC 

♦5V BAT 
TER* 

GRD 

TEPH 

IC1 

16 

7.8 

IC2.IC3 

16 

8 

IC4 

16 

7.8 

ICS.ICfc 

16 

8 

IC7 

16 

7,8 

IC8-IC10 

16 

8 

IC11 

16 

7.8 

IC13-IC18 

16 

8 


4. ALLOW BYPASS CAPACITORS FRO» *5V TO GRO AS SHOWN 
BELOW. 

□n 

—IH" 

.1 

♦5V 


A 



C 


D 


Efi 


F 


G 


2 


3 


1 I r 




PART OF CPSI 


muc 

SB/ 


KS-21447 MINI-RECORDER CIRCUIT 

SD-S7736-0I- 

■JIC 

BELL TELEPHONE LABORATORIES 

wcoirw?' 

6S 

-... 


6 I 7 i 8 i 9 
















F 


+SVIV 


25 


r! 



*5V 


II- 



GRD 


9 


C 5 

40 


C4 

./ 


_ Kit 

■<^)IOKJi @970KJl 
®2/.SXS ®7S0KJl 


5 


6 


8 


9 



5 


6 


8 


S 











































SD-97 736-01“ J2B 






















Si>-97736-01-J2C 



NOTES (CONT): 


HSNUFSCTURihu REFERENCE 


i. THE TERM I KOI ASSIGNMENT OF THE G1A 
TRANSISTOR IS; 



7. THE TERMINAL ASSIGNMENT OF THE 2N3792 
TRANSISTOR IS: 

2[E] — 

(O 0>— 3[C] 



CATEGORT 

NO. 

CIRCUIT PACK CODE 

L-510100 

CONNECTOR ON FRAME 

9C8L 


SYMBOL 



NOTES: 

1. UNLESS OTHERWISE SPECIFIED: 

RESISTANCE VALUES ARE IN OWLs. 
CAPACITANCE VALUES ARE I" .CROFARADS, 
VALUES PRECEDED BY THE SYMBOL ‘(PLUS) 

OR -(MINUS) ARE IN VOLTS. 

1. _L GROUND RETURN 

3. BATTERY AND GROUND TERMINATIONS FOR ICS: 


10 . 


OPTION 2 (C3, K5-19774, L10. 1.0 UF MAS 
CHANGED TO KS-19774, L9, 1.0 OF TO IMPROVE 
MANUFACTURABILITY. OPTION * WAS MADE TO 
ALLOW USE OF A NEW MOTOR-TACHOMETER PACKAGE. 

THIS NEW CONFIGURATION CAN BE USED WITH THE 
OLD MOTOR-TACHOMETER (E538/110) BUT THE OLD 
CONFIGURATION SHOULD NOT BE USED WITH THE ‘ 

NEW MOTOR-TACHOMETER PACKAGE (E538/300). 

OPTION T REPLACED THE PREVIOUS TRANSISTORS (OPTION S) 
WITH ONES WITH HIGHER BREAKDOWN VOLTAGE. 

OPTIONS Q.P.N, AND K IMPROVED MANUFACTURABILITY. 

OPTION F REQUIRES DIFFERENT TACHOMETER RESISTOR 
VALUES THAN PREVIOUSLY FURNISHED. THE 584/010 
MOTOR REQUIRED PRECISION LOADING OF THE 
TACHOMETER. OPTION H PROVIDES USEAGE OF AN 
IMPROVED VOLTAGE REFERENCE CIRCUIT. 


IC 

♦5V BAT 
TERM 

GRD 

TERM 

IC3.IC5, 

ICG.IC7 

It 

7.8 

IC8.IC9.IC10 

It 

8 


ALLOW BYPASS CAPACITORS FROM *5V TO GRD 
FOR IC3,5.6,7,8 & 9. AS SHOWN BELOW: 


J—ie-i.. 

♦5V 

THE TERMINAL ASSIGNMENT OF THE 51B & bbS 
TRANSISTOR IS: 



\ 

2[ 9] 



















SD-97736-0I-J3A 


B 


WA! 


WAO 


32 


FP 

RO 

(FROM MOTION 
LOGIC ) 


DATA 


WRITE. 

DATA 

CLOCK 



1 

Rl9 

2200 




1 

+5V 



13 




3 


< 

' rib 
2200 




1 

+3V 



12 




5 

// 

i R:~" 

> 2200 

*5V 

T5V 

4 R20 

> 2ZOO 

J5 

31 




14 


< 

1 

•RI6 

*•2200 



/4 

1 

+3V 




< 

\ Rt4 
* 2200 




1 

+5V 



J2. _ 






; RTS 
■ 2200 


+5V 


PART OF CPS3-/ THRU CPS3-4 

WRITE CIRCUIT 


2 \ \ 
ICZA 


3 J 4/3R 





// 


/3 


ICO A 
A/35 


T 


± CRS 

TS£ MOT£ S’ 




MfO 




39 

j 

.... ... _ 20 

T3T -- 1 

t CR7 R/3 

S££ AtOTS S 294. 

3£E 

— 3B/i 


TRT 


F9Y 


NOTES 


J91 



3! 


CR6 


*9V 



13 


T9 V -wv- 

* CRS R/2 

294 


*9Y 


36, 


TK2 


'3310 



3B/C2 

-H 


H 


: CR4 
T9V 


36 


+9V -VA- 

% CRS RU 

294 


T9V 




/7 


TR3 


3B/C2 




16 \\ 

] 

1 

ICRZ 

t 

1 


! TR4 


B 


T9V 


IS 


19V -Wr 

cri mo 

294 


t 


35 


*9V 


3B/D2 


PART OF CPS3 


-,-L 


KS-21447 mini-recorder circuit 


BELL TELEPHONE LABORATORIES 

_ P »C O I » 0»*TCD_ 


1 ss 


i; 


SD-97736-01-J3A 


Efl 


I I 

















J3B 



























I 


t 


2 


3 


component list 

CAPACITOR 

OESIG CODE 

Cl b02fi,4C 

C2 CO 6024,40 

© 602C.20 

C3.C4 KS-19774.L14, .1 

C5-C8 KS-19774.L6. .047 

C9-C19 KS-19774.L14, .1 

DIODE 

DCS IQ CODE 

CR1-CR8 458A 


INPUT/OUTPUT INFORMATION 
ALL INPUTS ARE TTL COMPATIBLE WHERE A LOGIC 
ONE IS DEFINED TO BE LESS THAN 0.4 VDC AND A 
LOGIC ZERO IS GREATER THAN 2.4 VDC. THE 
OUTPUT TC THE HEAD IS DRIVEN BY OPEN COLLECTOR- 
HIGH VOLTAGE TTL DRIVERS (IC9.11). 


INTEGRATED CIRCUITS 

DESIG 

IC1A 

IC2A.B.C.D 

IC3A.B.C.D 

IC4A.B 

IC5A.B 

IC6 

IC7 

IC8A.B.C.D 

IC9A.B 

ICIOA.B.C.E.f.G 

IC11A.B.C.E.F.G 


RESISTOR 

DESIG 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10-R13 

R14-R20 


CODE 
41AE 
41BR 
41U 
41DE 

41DE 
41CD 
41 AC 

41BR 

41BS 

41BP 

41BS 


CODE 

ICS-16845.U. 2200 
KS-16645.L1. 880 
ICS-16845.LI. 470 
KS-16645.L1. 880 

KS-16645.L1. 470 
ICS-18845.Li. 680 
KS-16645.L1. 470 
ICS-16845.Li. 6S0 

KS-16645.L1,470 
ICS-20810. L1A, 294 
KS-16645,LI.2200 


CIRCUIT DESCRIPTION 

THE PURPOSE OF CP3 IN THE KS-21447 MINI¬ 
RECORDER IS TO DECODE THE WRITE TRACK SELECTED 
AND PROVIDE WRITE CURRENT TO THE WRITE HEAD IN 
SERIAL PHASE ENCODED FORMAT. IT IS POSSIBLE VIA 
STRAP WIRES AND COMPONENT DELETIONS TO WRITE TWO 
OR FOUR TRACKS: TO SELECT THE TYPE OF INPUT, I.E.. 
CLOCKED DATA OR =»HASE ENCODED: OR SELECT A 
TRACK POWER DETECTION OPTION. INPUT FROM THE 
LOGIC AND CCMTROL ELECTRONICS (CPI) CAN INHIBIT 
WRITING OF DATA , AS WILL THE WRITE ENABLE COMMAND 
AND FILE PROTECT SWITCH. INPUT DATA CAN BE CLOCKED 
INTO THE BOARD. IN WHICH CASE STRAP 1 IS REMOVED-. 

IF PHASE ENCODED DATA IS PRESENTED DELETE IC1 AND 
INSERT STRAP 1. 

TO DRIVE ONLY A TWO TRACK HEAD IC8, IC9. CR1-CR4, 
RIO & R11 CAN BE DELETED. 

TO CHOOSE ANOTHER OPTION OF TRACf POWER OETECTION 
INCLUDE IC4, ICS AND IC7. IF THE WIRED OR OPTION 
IS DESIRED FOR OUTPUT PRESENTATION. JWPERS C-C, 
D-D. E-E, F-F AND G-G. 

IF WRITE PROTECTION OF TRACK ONE IS DESIRED, 

OELETE R13.CR7 AND CR8. 



PART OF CP S3-I THRU CPS3-4 

WRITE CIRCUIT 



NOTES (CONT): 

5. C>3-1 LS10102-1 
400 SfRSP 1 

REMOVE STRAP 2, R1-R9, C5-C8, IC1. 
IC4, ICS. IC7 AND ASSOCIATED LEADS. 

CP3-2 l5'0102-2 

REHUE STRAP 1 AND 2. R1-R9. C5-C8, 
IC4. ICS. IC7 ANC ASSOCIATED LEADS. 

CP3-3 L510102-3 
REMOVE STRAPS 1 AND 2 

CP3-4 L510102-4 
REMOVE STRAP 2 AND ICI 
ADD STRAP I 
CP3-5 1.510102-5 
ABB STRAP 1. 

REMOVE STRAP 2. R1-R9, RI3, CS-C8, 
ICI. IC4. IC5. IC7, CR7. ANC CR8 ANO 
ASSOCIATED LEADS. 





NOTES: 

1. UNLESS OTHERWISE SPECIFIED: 

RESISTANCE VALUES A2E IN CHMS, 
CAPACITANCE VALUES ARE •-! MICROFARAOS. 
VALUES PRECEDED BT THE jYMBOL -(PLUS) 

OR -(MINUS) ARE IN VOLTS. 

2. JL GROUND RETURN. 

3. BATTERY AND GROUND TERMINATIONS FOR ICS: 



4. ALLOW BYPASS CAPACITORS FROM 5 TO GRD FOR 
IC2, 3,8.9 8 11 AS SHOWN BELOW. 



♦5V 























1 


2 


3 


8 




KS-.’m7 MIN I-RECORDER CIRCUIT 


BELL TELEPHONE LABORATORIES 1*7?' 

_MCMROMTIO | DO 


SD-97736-01-J4A 





































































SD-97736-01- J4C 


® PART OF CPS 4-1 THRU CPS4-4 


COMPONENT LIST 


COMPONENT LIST 

CAPACITORS 


RESISTORS 

DESIG 

CODE 

DESIG 

Cl 

719A,1000PF 

R1 

C2 

KS-19774.L10.1.0 

R2 

C3 

719A,5fc2PF 

<©P3 

CA 

719A.26I0PF 

®R3 



(§)R4 

C5 

KS-19774.L14..1 

®R4 



RS.Rfc 

C7 

KS-19774.LU.1 

R7 

CB 

KS-19774.L14..1 

R8 

C9 

KS-19774.L14,.1 

R9 

CIO 

KS-19774.L14..1 

RIO 

C11 

KS-19774.L14..1 

R11 

Cl 2 

KS-19774.L14..1 

R12 

C13 

fc02A,40 

R13 

C14 

KS-19774 r L*4,.1 

R14 

CIS 

KS-19774.L14..1 

R15 

C16 

KS-19774.L14..I 

Rife 

C17 

KS-19774.L14..1 

R17 

CIS 

KS-19774,L8,390PF 

RIB 

C19 

KS-19774.L14..1 

R19 

C20 

719A.2150PF 

R20 

_ CZI 

7I9A.2I5DPF 

R21 

© C22 

KS'19774,II!,027 

® C22 

KS-20977.L4, .02/ 

R22 

C23 

KS-19774,L8,39UPF 

R23 

_ C24 

KS-19774,L7,390PF 

R24 

@ C25 

fc02C.20 

R25 

© C25 

fc02A,40 

C30 

KS-19774,L2,.001 

R 2fc 

C31 

KS-19774.L14,.1 

R27 



R28 

DIODES 


R29 

DESIG 

CODE 

© R30 

CR1 

448C 

© F) 

F.31 



R32 



R33 



R34 

INTEGRATED CIRCUITS 


R35 

Rife 

DESIG 

CODE 

R37 



R40 

IC1 

4 ICC 

Q R41 

IC2 

41CC 

©R42 

ICS 

41CC 


IC4 

41CC 

Q R43 

ICS 

41CJ 

Q P45 

ICbA.B.C 

41U 

O R45 
© R4fc 

IC7 

41 CC 

ICBA.B.C.D 

41N 

©947 

IC9A.B 

41CS 


IC10 

41 CC 


IC11 

502BG 


IC12 

41CE 

TRANSISTORS 

IC13A.B,C,D.E,F 

41BP 


IC14B,C,0 

41 AD 

0ESI6 

<N)IC15 

®XC15 

502BC 

502CK 

Q1-04.Q10.ai1 
Q5- 08 
© 09 
© Q10.Q11 

POTENTIOMETERS 


DESIG 

COOE 

R38 

KS-19093.L8A.50KA 


R39 

KS-19093.L8A.5OKA 


R48 

KS-19093.L7A.1Kn 
(SEE NOTE 7C) 



CODE 

KS-20fc1fc,L1A, 2.37K0 
KS-20fc1fe.HA, 147 Ka 
KS-20fc1fe.L1A,147Kn 
KS-20c1fc.L1A.75Kn 
KS-20fc1fc.HA, ?15 
KS-20fc1fc.L1A.110 
KS-1fefe45,L1,fe8 
KS-20fc1fc.LlA.1.0K0 
KS-20fc1fc.LlA.10Kn 

KS-20616 ,LU, II.SKA 
KS-206!6.L1A,2.26KA 
KS-20616 ,L1A, 4.64 K A 
KS-20616.tIA, IOKA 

KS-20616, Li A, 11.5 K A 
KS-206I6.LU.2.26KA 
KS-20616, Li A, 4.64 KA 
KS-20616, LI A, IOKA 

KS-206I6.L1A,II.5KA 
KS-20616, L1A, 2.26 K A 
KS-20616, LI A, 4.64 KA 
KS-20616. LI A, IOKA 

KS-20616. Li A, 11 5KA 
KS- 206»6, LI A, 2.26 KA 
KS-20616. Li A, 4.64 K A 
KS-206i6.LlA.l0KA 

KS-1fcfcA5,Ll,2.2Kn 
KS-1fcfc45,L1,2.2K0 
KS-lfcfc45.Ll.2.2K0 

S KS-1fcfc45,L1,10Kn 
KS-1fcfc45,L1,2.2Kf> 

KS-13490,LI,fc8 
KS-20fc1fc.LlA.30-.1Kn 
KS-20fc1fc,L1A.33.2Kn 
® KS-1fcfc45.L1.10K0 
© KS-1fcfc45.L1.2.2K0 
KS-20fc1fc,LlA,8.25K0 
® KS-lfcfc45.Lt,10KD 
© KS-1fcfc45,L1,2.2K0 
KS-20fc1fc,LlA, 1.0K0 
KS-20b1fc,L1. SEE NOTE 7 
KS-20fe1fc.LlA, SEE NOTE 7 
KS-20fc1fe,L1A, SEE NOTE 7 

KS-20fe1fc,L1A. SEE NOTE 7 
KS-1fcfc45.L1, 2.2K0 
KS-20fc1fc,L1A, 10Kn 

KS-20fc1fc,L1A, 4.b4Kn 
KS-20fc1fc.L1A, 2.2fcKO 
KS-20fc1fc,LlA. 11.5K0 
KS-20fc1fc.L1A. fcl.9 

KS-20fc1fc,L1A, fcl.9 


CODE 

fcIA 

Sir 

51F see NOTE 7 
fcl A SEE NOTE 7 


READ CIRCUIT 
(SEE NOTES 9 & 10) 

INPUT/OUTPUT I F ORMAT I ON 

THE TRACK SELECT INPUTS A 1C All OUTPUTS 

ARE TTL COMPATIBLE, WHERE A LOGIC 1 IS DEFINED 

TO BE LESS THAN 0.4 VDC AND A LOGIC ZERO IS 

GREATER THAN 2.4 VDC. THE HEAD INPUT IS A LOU 

LEVEL ANALOG SIGNAL. 


NOTES (CONT): 

5. THE TERMINAL ASSIGNMENT 
TRANSISTOR IS: 


UE] 


MANUFACTURING REFERENCE 


0* THE 51F & fefcS 



fe. THE TERMINAL ASSIGNMENT OF THE fclA TRANSISTOR 
IS: 

2103 

US) _L> ) 


CATEGOST 

NO. 

CIRCUIT PACK CODE 

L-510103 

CONNECTOR ON FRAHE 

908L 


7. 


CIRCUIT DESCRIPTION 

THIS CP IS INTENDED FOR USE IN T*£ KS-21447 
MINI-RECORDER,THE CP READS INFORMATION OFF 
TAPE, DECODING IT INTO DIGITAL -ATA. IT IS 
INTENDED ONLY-FOD READING THE 1600 bpi, (3200 frpi) 
PHASE ENCODEO. FORMAT FROM A TAPE RUNNING AT 30 
INCHES PER SECONO, EITHER FORWARD OR REVERSE. 

TIC CIRCUIT SELECTS 1 OUT OF 4 TRACKS. BASED ON 
THE STATE OF THE INPUTS RAO AND RA1. OATA IS 
DETECTEO (DATA DETECT OUTPUT GOES LOW), ONLY 
U! T N AT LEAST 8 NEGATIVE TRANSITIONS ARE DETECTED 

in less than 200 usec..when starting to read a block 

OF OATA. THE FIRST SEVEN CHARACTERS ARF STRIPPED 
FROM THE OUTPUT STREAM.OATA DETECT GOES FALSE WHEN 
NO TRANSITIONS ARE DETECTEO FOR A PERIOD OF 200USEC . 
WHEN DATA DETECT 13 rilGH, THE READ DATA AND READ 
DATA CLLCK OUTPUTS ARE HELD HIGH.WHEN DATA DETECT IS 
LOW. THE READ DATA LINE MAT BE READ ON EACH POSITIVE 
TRANSITION OF THE READ OATA CLOCK LINE. THIS CLOCK 
IS A NORMALLY HIGH NEGATIVE GOING PULSE OF APPROX¬ 
IMATELY 1 USEC IN DURATION. TIC SELl INPUT WILL 
DISABLE ALL THREE (OATA DETECT. READ DATA AND READ 
DATA CLOCK) OUTPUTS (FORCE THEM HIGH) WHEN HELD LOW. 

THE UNIT CAN BE CONFIGURED FOR A TWO TRACK SYSTEM WITH 
TOTEM POLE OUTPUTS BT DELETING IC14. Q3, Q4. Q7-Q11. 
R17-R24. R42-R47. AND BYPASS CAPACITOR FOR IC12 & TC14. 

THE UNIT CAN BE CONFIGURED FOR STANDARD FOUR TRACK 
OPERATION WITH OPEN COLLECTOR OUTPUTS DELETING R42-R47, 
Q9-Q11. A CERTIFIER CONFIGURATION CAr BE BUILT BY 
ADDING R48 IN PLACE OF R35 AND C A0 AS PER NOTE 7C. 


NOTES: (CONT) 

10. THE "B* OPTION ENCOMPASSES ALL CIRCUITRY. 

COMPONENTS ANC OPTIONS. SHD^N ON SHEETS J4A, 
JAB 4 J4: PRIOR TO ISSUE 741(C). DUE TO 
NUMEROUS CHANGES ON ISSUE 7fil(C) THE READ 
CIRCUIT WAS REDRAWN ON ADDED SHEETS J4C, J4E, 
J4F & J4o WITHOUT REPE' ING CHANGED VALUES 
OPTIONS ETC. 

NOTES ARE CONTINUED ON SHEET J4F. 


SYMBC 


X 'l£-o 


DATUM 

a. CP4-1 1510103-1 

REMOVE TCI A, 03 , 04 . 07-011. R17-R24. 

R42-R47 AND CB. R35 IS «53Q. R37 IS 44.2KI. 

R40 IS fcl.90, AND R3fc IS B.fcoKO. 

b. CP4-2 L510103-2 

REMOVE Q9-Q11 AND R42-R47, R35 IS 9530. 

R37 IS 44.2K11, R40 IS fcl.90, AND R3b IS 
B.fcfcKO. 

c. CP4-3 LSI0103-3 

REMOVE 09.010.Oil AND R42-R47. R37 IS 44.2K0. 

R3fc IS B.fcfcicn. R4S IS 1K0 AND IS USED IN PUCE OF 
R35 AND R49 TO ACHIEVE A 20* THRESHOLD. 

4. CP4-A L510103 

R37 IS 5b.2Ktl. Pis IS SfcbO. R3fc IS 11.5*0 
R40 IS 2150. (OPTION T) 



PART NO. 

INSTALL STRAPS* 

DELETE STRAPS* 

L510103-1 

A-8. D-F 

A-C.D-G.E-H®® 

L510103-2 

L510103-3 

L510103-4 

A-B, D-F 

A-C. D-G. E-H 


I LATER ARTWORK DELETES STRAPS (ISSUE 9) 


NOTES: 

1. UNLESS OTHERWISE SPECIFIED: 

RESISTANCE VALUES ARE IN OHMS. 
CAPACITANCE VALUES ARE IN MICROFARADS 
VALUES PRECEDED BT THE SYM80L ♦(PLUS) 

OR -(MINUS) ARE IN VOLTS. 

2. J. GRCOND RETURN. 

3. BATTERT AND GROUND TERMINATIONS FOR ICS: 


I nlCHEST 

CAP AND ! 

RES USED ON THIS 

CPS 

C31 

R47 

NOT 

USEO 

C2fc,C27 


C28.C29 


Cfe 



RECORD OF CHANGES 

DWG 

ISSUE 

PREV 

FURN 

STAND 

A&M 

ONLY 

MFR 

DISC 

SEE 

NOTE 

2B 

Y 

2 

Y 



2B 

V 

w^X 

V 



23 


T 



7 

3B 

R 

S 

R 



3B 

Q 

P 

0 



3B 

N 

M 

N 



3B 

K.H 

J 

H 



7A1(C> 




b 

10 

8B1 

G 

r 


G 



IC 


GRO 

TERM 

IC1-IC4 

lfc 

7.8 

ICS.ICfc 

16 

8 

IC7 

lb 

7,8 

IC8 

lfc 

6 

IC9 

lfc 

7,8 

IC10 

lfc 

7.8 

IC11 

13 

11 

IC12-IC14 

lfc 

8 


4. ALLOW BYPASS CAPACITORS FROM *5V TO 
GRD FOR IC1-IC7, IC10, IC12 




HH- 

.1 

♦5V 


OPTION LETTERS B & D NOT USED. 
RECORD OF CHANGES CONTINUED OK 
SHEET J4F. 


PART OF CPS4 


J 



KS-21447 MINI-RECORDER CIRCUIT 

SD-97736-01-J4C 

BELL TELEPHONE !_/ ORATORIES 

IKCORPORATEO 

owsa 


6S 


i 8 

i 9 























































































1 


2 


3 


6 


9 



./ 

7 0 tt 


/as* c ff 

— 1 t I f— 

74 7/TJl T 


re3 

- e - er# 

2.2IKA 


ST 

73 

Q 

/o 


1 

UB 0 

^4 


®PART OF CPS4~I THRU CPS4~4 

/erxta c/rcv/r 

_ S££ a/otts 9,/o,/s at /e _ 

B 


■ CJS TC7C 

•27 *'+* 


«*»'» @SV/X,l 

/ PH l 

—Wa~7± -Wv-- 

- {jsoien. _ 

@/s*n [ - 

yo zca I? Lv 771 


•1|-}l-l^JOATJl 

* .'tw*. / S X fl 


IC6A 
2 410 


• ( @ ^K 

<4^ >—U- 


- 

^2/SOPF 


C <?6 £7 4/02 ^ 

./ ___ 

/# TCS 9\ /S ✓/ 

/ -^ SMCsv/eeu L —» 



■J 1 1 I 

TO 

.. 

2 _l /—] 

_U_L, 


Q 


—• ■it— 


s - 

> 

Q 

J 

ci/p Q 



(=j 


J 



1- 

—} 


— 

Cl# Q 


— .rc^ 

/*l #/<V 


£F> 

/*/ Mf 



// 

Wa 

QD 



i. TCS 
£7*' CJ 



DA 




03 

/w» 

wv. 

AC 

^_jj 

&Cr 

OD 

w 

/a/i 


Z3 

Cl# 

«T 





#30 


./ 

33 . a## 

7 

a 

16 


p 1 .zr*/.?/> 
~1 


JC6 , M* « 


V— 

TCBC\^9 




*«/ /I 

r 

/o\ * /A/ r 



- 1 v ^ L 

IJ 






* r— 




#3/ 


/ 









1 2.2! KA 



-(££)- 

J££ A70r£ 7 


74 X 

- TC74D \/-7 

73 *7AD P— 


-^w 


DATA 

D£F£CF 






cn 

«rr*h 

./ 


t / 

—wv If 

74.7/02 ZOOS’/? 


17 la _1 1 ±_ 

TC7 

1 - 4/CC 


5 

/ 

73 


n'*’ 



77\ Tcec 

*7(7 


31 TCSB VvL 

-fl */»- P— 


2 " 

— 

/ #/A' 


TC/3C 
4 7BA 


—n 

.i 

m wv-< 

aesrs 

L 

a 

16 


ZC70 , j/317/1/7 



/3\TC73£ 

r-1 


.tcatc V// 
/o| <*/<>/> 


-TCT/Otf X^S 
£\ 47BD P - 


PART OF CPS4 


KS-2K47 WIN!-RECORDER CIRCUIT 


BELL TELEPHONE LABORATORIES 


A?£#D 

DATA 





ISSUE 

&/ 3 / 


SD-97736-0I-J4E 



5 


6 


8 






































COMPONENT LIST 
OESIG 


Cl 

719A. 1000PF 


C2 

KS-19774 L9, 

2.2 

C3 

719A. 562 PF 


C4 

719A. 261OPF 


C5 

KS-19774.L14 

, .1 

C7 

KS-19774.L14, 

.1 

C 8 

KS-19774.L14, 

.1 

C9 

KS-19774.L14, 

.1 

CIO 

KS-19774. LI 4, 

.1 

ni 

KS-’ ‘'774,L14, 

.1 

Cl 2 

KS-19774,LI 4, 

.1 

C13 

602A, 40 


C14 

KS-19774.L14. 

.1 

C15 

KS-19774.L14, 

.1 

Clb 

KS-19774,L14, 

.1 

Cl 7 

KS-19774.L14. 

.1 

C18 

KS-16958.L32. 

100PF 

C19 

KS-19774.L14. 

.1 

C20 

719A, 2150PF 


C21 

719A. 2150PF 


C 22 

KS-20977.L4. 

.027 

C23 

KS-16958.L32. 

100PF 

C24 

KS-19774,L7, 

390PF 

C25 

602C. 20 


C 2 b 

KS-19774.L14. 

.1 

C27 

KS-19774.L14. 

.1 

C28 

KS-19774.LI 4. 

.1 

C29 

KS-19774.LI 4. 

.1 

C30 

KS-19774.LI. 

470PF 

C31 

KS-19774.L14. 

.1 

C32 

KS-19774,114. 

.27 

C33 

KS-19774.114. 

.1 

_ C34 

KS-19774.L14. 

.1 

Cn) C35 

KS-19774,L14, 

.1 

GD C3b 

KS-19774.L14, 

.1 

dD C37 

KS-19774.LI 4. 

.1 

C >8 

KS-16958.L32. 

100PF 

C39 

KS-19774.LI, 

10PF 

C40 

602C, 2C 



INTEGRATED CISCOITS 
OESIG 


41CC 
41CC 

SNC54122J. TEXAS INSTR 
41 CC 


IC5 

ICbA.B.C.C 

IC7 

IC 8 A.B.C.D 


IC9fi,a,C,D 
ICIO 
IC11 
IC12 


__ k IC13A.B.C.D.E.F.G 

CD iciaa.b.c.d 

IC15 

IClb 


POTENT I PETERS 
CESIG 
CZT) * R38 
GD R38 
GD R48 
KR55 


CODE 

K5-19fib.L3. 50K0 
*:>-19b4b.w.3 t 15KQ 
KS-19093.L8A. 1KO 
KS-19b4b.L3. 10K0 


X SEE NOT: T9 4 20 


®PART OF CPS4-! THRU CPS4 - 4 


COMPONENT 11 ST (CONT) 
RESISTORS 


(U) R17 
(TP) R18 
(TP) R19 


(TP) R21 

GD R22 

(TP) R23 


R34 

(2D RJ5 

fZp R35 
(HD R36 


GD Rss 

(ID R37 
GE> R37 
R39 
GD R40 
GD R40 

GD mo 


GD R52 
GD R53 
GD R54 

GD 056 
GD 056 

® 057 
R58 
© 05 ’ 

TRANSISTORS 

OESIG 


_ H.U2 

GD 03,q4 

_ 05,Q6 

GD 09 


GD oio.Qii 

GD 07,08 


VARISTORS 
DESIG 
RV1,RV2 


KS-20616.L1A, 2.37KO 
KS-20616,llfi, 147K0 
KS-20616,L1A, 75H1 
KS-206 ; 6,L1fi, 215 


KS-20616.UA. 215 (SEE NOTE 17) 
KS-20616.L1A, 1.0K0 


KS-20616.L1A. 11.5X0 
KS-20616.L1A. 1.47W1 
KS-20616.L1A, 3.83X0 


KS-20616.LIA, 11.5K0 
KS-20616.L1A. 1.47K0 
KS-20616.L1A. 3.83X0 


KS-206(6,L1A, 11,5KQ 
KS-20616.L1A, 1.47KQ 
KS-20616.L1A. 3.83K0 


KS-23616.L1A, 11.SKO 
KS-20616.L1A. 1.47H1 
KS-20616.L1A, 3.83KO 


HE5—96 6 4 S -; L1. 2.2Kfl- 
KS-20616.L1A, 33.2X0 


KS-20616.L1A, 8.25KO 


KS-20616,11A,2.21 Kfl 


KS-20616, LI A , 2.21 Kn 


KS-20616.L1A, 1.0KQ 
KS-20616.L1A, 953 
KS-20616.L1A, 866 
KS-20616.L1A. 8.66K0 


KS-20616.L1A, 11.5K0 
KS-20616.L1A, 44.2K0 
KS-20616.L1A, 56.2KO 
KS-20616,LI A, 27.4K0 
KS-20616,LI A. 51.1 
KS-20616.L1A, 61.9 
KS-206U.U0. 215 


KS-20616.UA, 3.83KO 
KS-20616..1A, 1.47K0 
KS-20616,L1A, 11.5K0 
KS-20616.L1A, 61.9 


KS--J616.L1A, 61.9 
KS-20616.LIA, 14.7KQ 
KS-20616,L1A, IKfl 
KS-20616,L1A, IKfl 


KS-20616.L1A, IKfl 
KS-20616.L1A, IKfl 
KS-20616.L1A, IKfl 
KS-20616.L1A, 5.11KQ 
KS-20616.L1A, 18.7KA 
KS-20616,L1A, 383KO 
KS-20616.LI A. i4.7xn 
KS-20616.L1A, IKfl 



READ CIRCUIT 
SEE NOTES 9.10.15 *18 


INPUT/OUTPUT INFORMATION 


NOTES: (CONT) 


MANUFACTURING FT-ERENCES 


THE TRACK SELECT INPUTS AKC ALL OUTPUTS ARE TTu 
COMPATIBLE. WHERE A LOGIC 1 IS DEFINED TO BE LESS THAN 
0.4 VDC AND A LOGIC ZERO IS GREATER THAN 2.4 VDC. THE 
HEAD INPUT IS A LOW LEVEL ANALOG SIGNAL. 


HIGHEST CAP ANO 
RES USED ON THIS 

CPS 


KS-20616.L1A.2.21Kfl 


CIRCUIT DESCRIPTION 


KS-20616.L1A.2.-21 Kfl 
KS-20616.UA.2.21 Kfl 
KS-20616,L1A,2.21 KO 
KS-20616.L1A.2 JIKfl 


THIS CP IS INTENDED FOR USE IN THE XS-2144? MINI- 
RECORCER. THE CP READS INFORMATION OFF TAPE. 

DECODING IT INTO DIGITAL DATA. IT IS INTENDED ONLY 
FOR READING ThE 1600 bpi, (3200 (rpi) PHASE ENCODEO, 
FORMAT FROM A TAPE RUNNING AT 30 INCHES PER SECOND, 
EITHER FORWARD OR REVERSE. 


THE CIRCUIT SELECTS 1 OUT OF 4 TRACKS. BASED ON THE 
SUTE OF THE INPUTS RAO AND RA 1 . DATA IS OETECTEO 
(0;TA DETECT OUTPUT GOES LOW), ONLY WHEN AT LEAST 8 
NEGATIVE TRANSITIONS ARE DETECTED IN LESS THAN 200 
USEC. WHEN STARTING TO READ A BLOCK OF DATA. THE 
FIRST SEVEN CHARACTERS ARE STRIPPED FROM THE OUTPUT 
STREAM. DATA DETE! T GOES FALSE, WHEN NO TRANSITIONS 
ARE DETECTED FOR A PERIOD OF 200 USEC. WHEN DATA 
DETECT IS HIGH. THE READ DATA AND READ DATA CLOCK 
OUTPUTS ARE HELD HIGH. WHEN DATS DETECT IS LOW. THE 
READ DATA LINE HAY BE READ ON EACH POSITIVE 
TRANSITION OF THE READ DATA CLOCK LINE. THIS CLOCK 
IS A NORMALLY HIGH NEGATIVE GOING PULSE OF 
APPROXIMATELY 1 USEC IN DURATIBi. THE SEL1 INPUT 
WILL DISABLE ALL THREE (DATA DETECT, READ LATA AND 
READ DATA CLOCK) OUTPUTS (FORCE THEM HIGH) WHEN HELD 
LOW. 


KS-20; S.L1 A.2. ii Kfl 


C40 I :59 

NOT USED _ 

6 [R? .R6.R12 

R16.R20. 


CATEGORY 

NO. 

CIRCUIT PACK CODE 

L-510103 

CONNECTOR ON FRAME 

908L 

SYMBOL 



RECORD OF CHANGES (CONT FPOM .40) 


DWG 

ir e 

PREV 

FURN 

STAND 

ASM 

ONLY 

MFR 

DISC 

SEE 

NOTE 

7111(C) 

B 

A 

B 


10,18 


ZN 

ZO 


ZN 



NONE 

ZP 




8B1 

ZF.ZG 

ZG.ZQ 


ZF 



ZR 

zs 


ZR 



ZT 

zv 


ZT 





16. FEATURE OPTION DEFINITIONS 


FEATURE DESCRIPTION 


COMPONENTS AFFECTED 


711 CHANGES TWO TRACK CIRCUIT 
TO FOUR TRACK OPERATION. 


ADDS: 03.Q4.U7 Q8.C35, 
C36.R17. :18,R19, 
R21.R22.R23.R52. 
& R53. 


NOTES: (CCNT): FROM SH J4C 

11. THE TERMINAL ASSIGNMENT OF THE S1F TRANSISTOR IS: 
!— 2 [B] 

1[E1— 4=3 A eza \ 3[C] 



PROVIDES CAPABILITY TO 
23 HAVE DIFFERENT THRESHOLDS 
DURING READ I MS AND 

WRITING 


ADDS: 09.010,011,037. 
R43.R44.R45.R46, 

R47 * R54. 


12. THE TERMINAL ASSIGNMEN* OF THE 61E TRANSISTOR IS: 

2[0] --31G1 


I PROVIDES CAPABILITY TO 
ZC j ADJUST THRESHOLD FOR 

CERTIFIER CONFIGURATION 


ADDS: R48 POTENTIO¬ 
METER 

(OMIT R35 * RAO) 


2f!zg' NOVICES FIXED THRESHOLD 

zq' 


ZO ADOS P.35 = 9530 

ZE ADD-' R35 = 8660 

ZF ADD"- R40 = 61.90 

2G ADDS RAO = 215(1 

ZQ ADDS RAO = 51.10 


SEE RECORD OF CHANGES TABLE ;iCTE 15) FOR PFR. DISC I 

des P ,g| pmt n0 - I SmoEi TrPE 0F KW e,KU,T 



CP4-1 L51G10'-1 IZD.ZF.ZH. TWO TRACK SYSTEM WITH 
ZK.ZQ TOTEM POLE OUTFITS. 


ZH ZI PROVIDES FIXED FEEDBACK 
RESISTORS. 


ZH ADCS R3b = S.bbKO 
ZI ADDS R3b = 11.5*0 


| 7 jPROVIDES OPEN COLLECTOR 
I OUTPUTS. 


ZA.ZO.ZF. POUR TRACK SYSTEM WITH 
CP4-2 L510103-2 ZH.ZJ.ZK. OPEN COLLECTOR 

ZQ TOTEM POLE OUTPi -S. 


ZK j PROVIDES POSITIVE OFFSET 
VOLTAGE. 


ZL ZM PROVIDES NEGATIVE OFFSET 
* VOLTAGE 


ZL ADDS R37 = 44.2K0 
ZM ADDS R37 = 5b.2Kn 


_ZQ_ TOTEM POLE OUTPi -S. 

CERTIFIER CONFlciW ON 
CP4-3 L5 T 0103-3 2A.ZC.ZH, :!TH OPEN COLLECTOR AND 
ZJ.*.l TOTE« PO.E OUTPUTS. 

_ FOUR TRACK SYSTEM. _ 

FOUR TRACK SYSTEM WITH 
ZA.ZB.ZE. DIFFERENT THRESHOLDS 
CP4-4 LSI0103-4 ZG.ZI.ZJ, DURING READING AND 

WRITING. OPEN COLLECTOR I 
AND TOTEM POLE OU T PUTC. 




17. IF THE HEAD OUTPUT !S HIGH THE CONNECTION TO R4.1 
HAY bE CUT TO REDUCE AMPLIFIER GAIN. THIS IS 
DETERMINED AT TIME n F MANUFACTURE. 


NOTES ARE CONTINUED ON SHEET J4G. 


KS-21447 MINI-RECORDER CIRCUIT 


DWG SIZE 
bS 


BELL wABORAT.TIES SD“97736-01- 


i I 









®PART OF CPS 4 -/ THRU CPS 4~4 

READ CIRCUIT 
SEE NOTES 9.10,15 A 18 



* 

** - 


NOTES: (CCNT) RON SH J4F 

18. THE *A* OPTION ENCOMPASES ALL CIRCUITRY COMPONENTS ANC 
FEATURE OFTIONS SHOWN ON SHEETS J40. J4E, J4F. CUE TO 
NUMEROUS CHANGES THE READ CIRCUIT WAS REDRAW!. FOR 
CLARITY WITHOUT SHOWING CHANGES AS OPTIONS. PREVIOUS 
CIRCU'T COMPONENT VALUES OPTIONS. ETC.. HAVE BEEN 
RETAINED OH SHEETS J4A. JAB, J4C. 

19. POTENTIOMETERS R58 AND R55 ARE INITIALLY SET AT TIME OF 
MANUFACTURE AND SHALL NOT BE READJUSTED IN THE FIELD. 

20. KS-1964G.L3A MAY BE SUBSTITUTED FOR KS-19B4G.L3. 

21. UNLESS OTHERWISE SPECIFIED: 

RESISTANCE VALUES ARE IN OHMS. 

CAPACITANCE VALUES ARE IN MICROFARADS, 

VALUES PRECEDED BY THE SYMBOL * (PLUS) 

OR - (MINUS) ARE IN VOLTS. 

22. X GROUND RETURN. 

23. BATTERY AND GROUND TERMINATIONS FOR ICS; 


IC 

♦$V BflT. 

GRD 

*£RV. 

I ERF*. 

IC1.IC2 

lb 

7.8 

IC3 

J4 

7 

IC4 

1b 

7.8 

ICS.ICb 

1b 

8 

IC7 

1b 

7.8 

ICS 

1b 

8 

IC9 

1b 

7.8 

IC10 

1b 

7.8 

ICl 1 

13 

11 

1C12-IC14 

lb 

8 





24. ALLOW BYPASS CAPACITORS FROM »SV 1 GRD FOR IC1-IC7, 
IC10, IC12 AT AT IC. 


1C 


‘““pU 


-+5V” 


0.1 


US-21447 MINI-RECORDER 


CIRCUIT 


DWG SIZE 


,-LX 


SELL LABORA^OP'ES 


SD-97736-01 














SD-97736-0I-J5A 


































































osr-io-9££Z6-as 




NOTES (CQNT.): 


HIGHcST 
RES USEE 
Cl 

CAF AND 

ON THIS 
>S 


R20 

NOT 

USED 

[C5VC7! | 



SYMBOL 



8 . KS-19774.L14, 0.22UF CAPACITORS MAT NOT BE 

PURCHASED FROM SAN FERNANDO ELECTRONICS CUE TO 
HIGH LEAKAGE CURREHT. 


NOTES: 

1. UNLESS OTHERWISE SPECIFIED: 

RESISTANCE VALUES ARE IN OHMS. 
CAPACITANCE VALUES ARE IN MICROFARADS, 
VALUES PRECEDED BY THE SYMBOL ♦(PLUS) 

. OR -(MINUS) ARC IN VOLTS. 

2. -i* GROUND RETURN. 

3. BATTERY AND GROUND TERMINATIONS FCR ICS: 



4. ALLOW BYPASS CAPACITORS FROM ^5V TO 
GRD FOR IC2.3.7.8 AND IC9. 



♦5V - 1 


5. THE TERMINAL ASSIGNMENT OF THE 6bS 
TRANSISTOR IS: 
















